show these precipitates, their size and distribution in the material. The precipitates are about 10-50nm in size and distributed inhomogeneously in the material. To examine these particles further, they were extracted from the alloy using the carbon extraction replica technique [ 5 ] . Fig. 2a is a bright field image of the replica containing few precipitates. The corresponding EDX spectrum recorded using a Philips EM400 analytical microscope is shown in Fig. 2b . It can be seen that a strong Al signal arises from the precipitates. A small amount of S is also detected. The EDX technique using an EM400 cannot detect x-ray signals from oxygen atoms, but Auger electron spectrosocpy can detect an oxygen signal.
Although earlier investigators had suggested that carbides precipitate out ) from the Mn-Al-C solid solution [ 3, 4] during warm extrusion, subsequent investigation has shown it not to be true [ 2 ] . Instead, a new class of precipitates has been observed in materials which were originally melted and cast in air. The scanning electron micrograph and the transmission electron micrograph in Fig. 1 show these precipitates, their size and distribution in the material. The precipitates are about 10-50nm in size and distributed inhomogeneously in the material. To examine these particles further, they were extracted from the alloy using the carbon extraction replica technique [ 5 ] . Fig. 2a is a bright field image of the replica containing few precipitates. The corresponding EDX spectrum recorded using a Philips EM400 analytical microscope is shown in Fig. 2b . It can be seen that a strong Al signal arises from the precipitates. A small amount of S is also detected. The EDX technique using an EM400 cannot detect x-ray signals from oxygen atoms, but Auger electron spectrosocpy can detect an oxygen signal. Fig. 4 ), the Auger spectrum in Fig. 3a shows that the grain boundary in Mn-Al-C has oxygen atoms present on it. If the fractured surface is sputtered with AI ions for a few seconds to remove a -Snm layer of material, the oxygen signal decreases (Fig. 3b) .
The spectrum from an area containing the precipitates is shown in Fig. 3c and it contains the oxygen signal in addition to the AI signal. A point to note here is that although the AI signal is present in all cases, the fine structures of the AI signals in
Figs. 3a and b are different from those in Fig. 3c . Comparing the five structures of the AI signal from the alloy with reference spectra [ 6] of pure AI and pure AI 2 o 3 , it can be seen that while the fine structures in Figs. 3a and b correspond to the reference spectrum from the AI metal in Fig. 3b , the signal in Fig. 3c arises from AI 2 o 3 and thus corresponds closely to the reference spectrum from AI 2 o 3 as shown in the inset of Fig. 3c . A small amount of S is also detected from these precipitates.
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